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Description 
Method of Manufacturing Spindle Motor 

Background of Invention 
Field of the Invention 

[0001] The present invention relates to a metliod of manufactur- 
ing a spindle motor in which an oil repellent film is 
formed by applying an oil repellent solution to a predeter- 
mined area of a rotating member and/or a stationary 

member constituting the spindle motor. 
Description of the Prior Art 

[0002] In recent years, in the spindle motor which is used for 
driving a recording medium such as a hard disc or the 
like, a hydrodynamic bearing utilizing a lubricating oil be- 
gins to be employed. The hydrodynamic bearing is pro- 
vided, for example, with a hollow cylindrical sleeve having 
a bearing hole, a shaft fitted and inserted to the bearing 
hole at a micro gap in radial direction, and a lubricating 
oil filling the micro gap, and the sleeve and the shaft are 
supported so as to relatively rotate freely. 



[0003] In this hydrodynamic bearing, tliere is a risic that the lu- 
bricating oil leaks out to an external portion of the hydro- 
dynamic bearing along surfaces of the shaft and the 
sleeve. Accordingly, in order to prevent the lubricating oil 
from leaking out to the external portion of the hydrody- 
namic bearing, an oil repellent solution is applied to the 
surface of the shaft and/or the sleeve positioned near the 
hydrodynamic bearing, and an oil repellent film is formed 
thereon. 

[0004] As an apparatus for coating the oil repellent solution, for 
example, the following oil repellent coating apparatus is 
disclosed in Japanese Patent Application Laid-open Publi- 
cation No. 2001-232289. In other words, a deformed in- 
ner diameter portion in which an inner diameter is non- 
linearly changed in axial direction is formed in an inner 
peripheral portion of an annular bearing member. The oil 
repellent coating apparatus is provided with a coating 
head having a columnar projection portion including an 
opening portion in radial direction and fitted to the de- 
formed inner diameter portion of the bearing member at a 
predetermined gap, and a seat portion with which a lower 
end surface of the bearing member is brought into con- 
tact, and automatically and evenly applies the oil repellent 



solution to the deformed inner diameter portion of tlie 
bearing member. 

[0005] In this case, a recording medium driving apparatus using 
the spindle motor or the other apparatus is promoted in a 
downsizing and a thin structure, and the spindle motor 
used in the apparatus is also promoted in a downsizing 
and a thin structure. Accordingly, an area in the spindle 
motor in which the oil repellent film should be formed for 
preventing the lubricating oil from leaking out is going to 
be further narrowed. 

[0006] In particular, since the oil repellent solution is applied to a 
part of the predetermined area on the surface of the shaft 
and/or the sleeve, and is thereafter going to spread along 
the surface, the oil repellent solution runs over the prede- 
termined area and the oil repellent film tends to be 
formed. 

[0007] In the oil repellent coating apparatus described in 

Japanese Patent Application Laid-open Publication No. 
2001-232289 mentioned above, it is possible to auto- 
matically apply the oil repellent solution to the deformed 
inner diameter portion in which the inner diameter is non- 
linearly changed. However, in the deformed inner diame- 
ter portion, it is impossible to control the area in which 



the oil repellent solution spreads so as to accurately form 

the oil repellent film in the predetermined area. 
Summary of Invention 

[0008] An object of the present invention is to accurately form an 
oil repellent film on a predetermined area of a member 
constituting a spindle motor by controlling the area in 
which an oil repellent solution spreads. 

[0009] Further, another object of the present invention is to pro- 
vide a spindle motor manufacturing method which can 
manufacture the spindle motor in which the oil repellent 
film is accurately formed. 

[0010] A spindle motor in accordance with one aspect of the 
present invention has a stationary member, a rotating 
member and a hydrodynamic bearing, the hydrodynamic 
bearing having a gap formed between said stationary 
member and said rotating member and having a lubricat- 
ing oil retained in the gap for supporting said rotating 
member with respect to said stationary member in a ro- 
tatable manner. Further, the one aspect of the present in- 
vention relates to a spindle motor manufacturing method 
of forming an oil repellent film for preventing the lubri- 
cating oil from flowing out, in a predetermined area adja- 
cent to the hydrodynamic bearing, the predetermined area 



being located on at least one of the stationary member 
and the rotating member. 

[0011] The spindle motor manufacturing method mentioned 

above comprises a step of supplying an oil repellent solu- 
tion by a supplying portion onto a part of the predeter- 
mined area for forming the oil repellent film, a step of ap- 
plying an air current to the part of the predetermined area 
on which the oil repellent solution is supplied so as to 
peel off an excess part of the oil repellent solution sup- 
plied onto the part of the predetermined area, and a step 
of making a relative movement of the predetermined area 
in which the oil repellent film is formed, the relative 
movement being made with respect to the supplying por- 
tion by which the oil repellent solution is supplied. 

[0012] In accordance with the method mentioned above, it is 

possible to control the spread of the oil repellent solution 
in the predetermined area on which the oil repellent film 
is formed, and it is possible to remove a supplied excess 
oil repellent solution. 

[0013] In this case, the peeling step can employ a method of 
sucking and removing the supplied excess oil repellent 
solution, a method of blowing out and removing the sup- 
plied excess oil repellent solution. 



[0014] Another manufacturing method of a spindle motor com- 
prises a step of supplying an oil repellent solution by a 
supplying portion onto a part of the predetermined area 
for forming the oil repellent film, a step of applying an air 
current onto the part of the predetermined area on which 
the oil repellent solution is supplied so as to peel off an 
excess part of the oil repellent solution supplied to the 
part of the predetermined area, a step of making a relative 
movement of the predetermined area in which the oil re- 
pellent film is formed, and the relative movement is made 
with respect to the supplying portion, a step of supplying 
a solvent for solving the excess part of said oil repellent 
solution, peeled off in said applying air current step; and a 
step of removing said oil repellent solution dissolved by 
the solvent. 

[0015] In the case of using a volatile oil repellent solution, the oil 
repellent solution tends to be solidified for a short time. 
In accordance with the another method of the present in- 
vention, the solvent is added to the peeled oil repellent 
solution by supplying the solvent in which the oil repellent 
dissolves. Accordingly, it is possible to prevent the peeled 
oil repellent solution from being solidified, and it is possi- 
ble to smoothly recover the peeled oil repellent solution. 



Brief Description of Drawings 

[0016] Fig. 1 is a cross sectional view showing a spindle motor in 
accordance with the present invention; 

[0017] Fig. 2 is a partly enlarged cross sectional view of the spin- 
dle motor in Fig. 1; 

[0018] Fig. 3 is a perspective view showing a coating step of an 
oil repellent solution in accordance with a first embodi- 
ment of the present invention; 

[0019] Fig. 4 is a perspective view showing the coating step of 
the oil repellent solution in accordance with the first em- 
bodiment of the present invention; 

[0020] Fig. 5 is a perspective view showing the coating step of 
the oil repellent solution in accordance with the first em- 
bodiment of the present invention; 

[0021] Fig. 6 is a perspective view showing the coating step of 
the oil repellent solution in accordance with the first em- 
bodiment of the present invention; 

[0022] Fig. 7 is a perspective view showing the coating step of 
the oil repellent solution in accordance with the first em- 
bodiment of the present invention; 

[0023] Fig. 8 is a perspective view showing the coating step of 
the oil repellent solution in accordance with the first em- 
bodiment of the present invention; 



[0024] Fig. 9 is a perspective view of a main portion with respect 
to a suction apparatus and a supply apparatus; 

[0025] Fig. 10 is a cross sectional view showing a coating step of 
the oil repellent solution in accordance with a second em- 
bodiment of the present invention; 

[0026] Fig. 11 is a schematic view showing a cleaning step of a 
supply nozzle; 

[0027] Fig. 12 is a schematic view showing the cleaning step of 

the supply nozzle; 
[0028] Fig. 13 is a schematic view showing the cleaning step of 

the supply nozzle; and 

[0029] Fig. 14 is a schematic view showing the cleaning step of 

the supply nozzle. 
Detailed Description 

[0030] A description will be given below of a method of manu- 
facturing spindle motor in accordance with respective em- 
bodiments of the present invention with reference to Figs. 
1 to 14. 

[0031] Fig. 1 shows an example of a spindle motor showing the 
present invention. Fig. 2 is a partly enlarged cross sec- 
tional view of the spindle motor shown in Fig. 1. 

[0032] A spindle motor is provided with a stationary member 52, 
a rotating member 54 and a hydrodynamic bearing 56. 



The rotating member 54 is rotatably supported by tlie liy- 
drodynamic bearing 56 structured between tlie rotating 
member 54 and tlie stationary member 52. The hydrody- 
namic bearing 56 is constituted by an outer peripheral 
surface of an approximately cylindrical shaft 58 of the 
stationary member 52, an inner peripheral surface of a 
hollow cylindrical sleeve 60 of the rotating member 54, 
and a lubricating oil filled between the outer peripheral 
surface of the shaft 58 and the inner peripheral surface of 
sleeve 60. As shown in Fig. 2(a), an inclined surface in 
which an inner diameter of the sleeve 60 is reduced from 
a lower end surface is provided in a lower inner peripheral 
surface of the sleeve 60. Further, a taper seal portion 62a 
in which a gap size is expanded toward a lower side in a 
direction of a rotational axis is formed in a gap between 
the inclined surface of the sleeve 60 and an outer periph- 
eral surface of the shaft 58 opposing to the inclined sur- 
face in radial direction. Further, as shown in Fig. 2(b), an 
inclined surface in which a diameter of an outer shape of 
the shaft 58 is reduced from an outer peripheral surface is 
provided in an approximately center portion of the outer 
peripheral surface of the shaft 58. Further, taper seal por- 
tions 62b and 62c in which gap sizes are expanded to- 



ward an inner side in rotational axis direction are formed 
in a gap between the inclined surface of the shaft 58 and 
an inner peripheral surface of the sleeve 60 opposing to 
the inclined surface in radial direction. A lubricating oil is 
retained in the taper seal portions 62a, 62b and 62c, a 
surface tension of the lubricating oil and an ambient air 
pressure are balanced in the taper seal portions 62a, 62b 
and 62c, and interfaces 64a, 64b and 64c between the lu- 
bricating oil and the air are formed in a meniscus shape. 

[0033] The interface of the lubricating oil is retained by the sur- 
face tension in macroscopic phenomenon, however, the 
oil is diffused along the surfaces of the shaft 58 and the 
sleeve 60 in macroscopic phenomenon so as to tend to 
ooze the oil to an outer side of the hydrodynamic bearing 
56. In order to prevent this phenomenon, oil repellent 
films 66 are formed on surfaces of the shaft and/or the 
sleeve near and/or adjacent to areas of the interfaces 64a, 
64b and 64c of the lubricating oil. Since the oil repellent 
films 66 are provided on the surfaces thereof with a na- 
ture of keeping a molecule of the lubricating oil surface 
off, it is possible to prevent the lubricating oil from ooz- 
ing and leaking out of the bearing. 

[0034] Each lubricating oil film 66 is formed by applying an oil 



repellent solution to the predetermined area on the sur- 
faces of the shaft 58 and/or the sleeve 60, and thereafter 
removing a solvent by means of an oven heating or the 
like. 

[0035] The oil repellent solution is obtained by dissolving an oil 
repellent to the solvent. It is preferable that a polytetraflu- 
oroethylene (PTFE), a polyfluorovinylidene (PVDF), a 
polyfluorovinyl (PVF), an ethylene-tetrafluoroethylene 
copolymer (ETFE), an ethylene-chlorotrifluoroethylen 
copolymer (ECTFE), or a fluorocarbon resin such as a resin 
in which a part of molecular structure thereof is substi- 
tuted by a functional group is employed as the oil repel- 
lent. In particular, a perfluoro resin is preferable in view of 
low surface energy and a high oil repellent performance. 
In the case that the fluorocarbon resin is employed as the 
oil repellent, it is preferable that the medium used as the 
solvent employs a fluorine compound group medium. The 
medium used as the solvent generally has a volatile prop- 
erty. 

[0036] Next, a description will be given of an apparatus for sup- 
plying the oil repellent solution. The apparatus in Fig. 3 is 
provided with a holding device 12 for a part such as a 
shaft onto which the oil repellent solution is applied, a 



pair of oil repellent solution supplying nozzles 14, a suc- 
tion apparatus 16 for executing a depressurizing suction 
for peeling and sucking an excess oil repellent solution in 
the oil repellent solution applied to the part, and a pair of 
solvent supplying pipes 18 for supplying the solvent of 
the oil repellent. 

[0037] jhe description given below as an example that the oil re- 
pellent solution is applied to the shaft of the hydrody- 
namic bearing. In this case, for convenience of descrip- 
tion, positional relationships between the positions of 
parts of the coating apparatus are described in rotational 
axis direction of the shaft. The part holding device 12 
holds a lower end portion or an upper end portion of the 
shaft 58 corresponding to the oil repellent solution coated 
part, is driven by a rotation driving apparatus (not shown), 
and rotates the holding shaft 58 in one direction. In this 
example, the part holding device 12 drives the part in a 
counterclockwise direction as shown in Fig. 3. In this case, 
a clockwise direction may be set by taking an amount of 
application of the oil repellent solution and a solidifying 
time into consideration. The oil repellent solution is ap- 
plied to two areas apart from each other at a fixed dis- 
tance in the direction of the rotational axis, on the outer 



peripheral surface of the shaft 58. In this case, the area to 
which the oil repellent solution is applied is not limited to 
two areas, and may be set to one area or three areas. Fur- 
ther, the area in the shaft 58 to which the oil repellent so- 
lution is applied is not limited to the outer peripheral sur- 
face of the shaft 58, but may be the upper end surface or 
the lower end surface of the shaft 58. Further, it is not al- 
ways necessary to rotate the shaft 58, however, in the 
case of not rotating, it is necessary that the oil repellent 
solution supplying area and the coated area on the part 
are relatively displaced by the other means. 
[0038] A pair of oil repellent solution supplying nozzles 14 are 
driven vertically, and leading end portions of the respec- 
tive supplying nozzles 14 are arranged just above a part 
of a predetermined area around the outer peripheral sur- 
face of the shaft 58 held by the part holding device 12 re- 
spectively at a slight gap. Each of the supplying nozzles 
14 applies the oil repellent solution delivered from a de- 
livery apparatus (not shown) onto the part of the prede- 
termined area on the outer peripheral surface of the shaft 
58 in this state. In this case, it is preferable that the sup- 
plying nozzle 14 applies the oil repellent solution onto the 
part of the predetermined area on the outer peripheral 



surface of the shaft 58 from an upper side. This is be- 
cause of applying the oil repellent solution discharged 
from the supplying nozzle 14 accurately to the part of the 
predetermined area of the shaft 58 on the basis of an op- 
eration of the gravity. However, the structure is not lim- 
ited to this. 

[0039] jhe oil repellent solution applied onto the shaft 58 men- 
tioned above is generally applied more than a proper 
amount. Accordingly, if the excess oil repellent solution is 
left untouched, the applied oil repellent solution diffuses 
over the predetermined area on the shaft 58 caused by a 
diffusion and a flow of the solution. In order to prevent 
this matter, a suction apparatus 16 shown in Fig. 3 is used 
for sucking the excess oil repellent solution more than the 
suitable amount. The suction apparatus 16 has a pair of 
approximately rectangular protruding portions 16b on an 
upper surface of a pedestal 16a, and each of the protrud- 
ing portions 16b has a recess portion 16c which has a 
curved surface, a part of a cylindrical surface having a 
slightly larger diameter than an outer diameter of the 
shaft 58 corresponding to the part to be coated, open in 
an upper side, as shown in Fig. 3. 

[0040] A suction port 16d is formed in a center portion with re- 



spect to a width in rotational axis direction, on tlie curved 
surface of each of the recess portions 16c. In an opening 
portion 16e (refer to Fig. 9) of the suction port 16d, a 
width in rotational axis direction of the opening portion 
16e is approximately equal to a width in rotational axis 
direction of the predetermined area of the outer periph- 
eral surface of the shaft 58 to which the oil repellent solu- 
tion is applied. Further, the opening portion 16e is formed 
on the recess portion 16c at a center area of the width in 
rotational axis direction of the rectangular protruding 
portion 16b. As shown in Fig. 9, the suction port 16d has 
a depth from the opening 16e to the lower side (that is 
down ward side, the direction toward a suction tube 16f 
as shown in Fig. 9), and a down ward side of the suction 
port 16d is inclined in an approximately funnel shape 
from the opening 16e to a bottom portion in down ward, 
that is a center portion. Further, an upper end of the suc- 
tion tube 16f extending to a lower side is open to the 
center portion. The suction tube 16f is communicated 
with an exhaust apparatus such as an exhaust pump (not 
shown) or the like. 
[0041] The oil repellent solution coated on the shaft 58, and the 
excess oil repellent solution is sucked by the suction port 



16d mentioned above, and the excess oil repellent solu- 
tion is recovered along the suction tube 16f. However, the 
oil repellent solution having the volatile is solidified on 
the suction port 16d for a short time, and closes the suc- 
tion tube 16f if it is left untouched. In order to dissolve 
the solidified oil repellent solution and smoothly recover 
the oil repellent solution, a solvent supplying pipe 18 is 
connected to an inner side of the suction port 16d (Figs. 3 
to 9). Further, an opening portion 18a of the solvent sup- 
ply tube 18 is open to a position for supplying the solvent 
to the suction port 16d. The solvent is supplied to the 
opening portion 18a in the solvent supplying pipe 18 from 
a solvent supplying apparatus (not shown) through the 
solvent supplying pipe 18. Any solvent may be employed 
as far as the solvent dissolves the oil repellent, however, 
the same solvent as the solvent used in the oil repellent 
solution is preferable. 
[0042] In this case, it is preferable to supply the solvent from an 
upstream side (a left side in Fig. 9) in the rotational direc- 
tion of the shaft 58 in the suction port 16d. In other 
words, it is preferable to arrange the opening portion 18a 
of the solvent supply tube 18 in an upstream side in the 
rotational direction of the shaft 58 in the suction port 



16d. This is because the oil repellent solution coated in 
the upper portion of the predetermined area of the shaft 
58 to which the oil repellent solution is applied flows 
more in the upstream side than in the downstream side in 
the rotation. Accordingly, it is possible to securely prevent 
the solid-state oil repellent from being generated from 
the sucked oil repellent solution, by supplying the solvent 
to the upstream side in the rotational direction of the 
shaft 58. Further, the solvent supply tube 18 is not limited 
to this, and may be provided, for example, in both the up- 
stream side and the downstream side. 
[0043] Next, a description will be given of a first embodiment for 
applying the oil repellent solution with reference to Figs. 3 
to 8. 

[0044] First, as shown in Fig. 3, the shaft 58 is horizontally held 
by the part holding device 12, and the part holding device 
12 is rotated in the counterclockwise direction in Fig. 3 (a 
displacing step). The pedestal 16a is positioned in the 
lower side of the shaft 58, and the oil repellent solution 
supplying nozzle 14 is positioned in the upper side of the 
shaft 58. 

[0045] Next, as shown in Fig. 4, the pedestal 16a is moved up- 
ward, and the recess portion 16c in each of the protruding 



portions 16d of the pedestal 16a is arranged in parallel 
just below the center axis of the shaft 58 held by the part 
holding device 12. At this time, a predetermined radial 
gap (for example, 0.5 to 4 mm, preferably 1 to 2 mm) is 
formed between the recess portion 16c and the outer pe- 
ripheral surface of the shaft 58. Further, the opening por- 
tion 16e of the recess portion 16c is opposed to a part of 
the predetermined area on the outer peripheral surface of 
the shaft 58 onto which the oil repellent solution should 
be applied, in radial direction. In this case, it is preferable 
that the radial gap between the recess portion 16c and the 
outer peripheral surface of the shaft 58 is approximately 
constant in the axial direction except the opening portion 
16e. Further, the suction apparatus 16 is operated at the 
same time of moving upward the pedestal 16a, and the 
suction is started. 
[0046] Further, as shown in Fig. 5, a pair of oil repellent solution 
supplying nozzles 14 are moved downward, and the lead- 
ing end portions of the oil repellent solution supplying 
nozzles 14 are arranged just above the part of the prede- 
termined area of the outer peripheral surface of the shaft 
58 respectively at the slight gap. The opening portion 16e 
of the suction port 16d is positioned just below the lead- 



ing end portions of the oil repellent solution supplying 
nozzles 14 and the part of the predetermined area of the 
outer peripheral surface of the shat 58. 
[0047] Subsequently, as shown in Fig. 6, the application of the oil 
repellent solution supplied through the oil repellent solu- 
tion nozzles 14 is started with respect to the parts of the 
predetermined two areas apart from each other in the ax- 
ial direction on the outer peripheral surface of the rotating 
shaft 58 (a supplying step). Since the oil repellent solution 
is applied to the part of the predetermined area while ro- 
tating the shaft 58, it is possible to apply the oil repellent 
solution all around the periphery of each of the predeter- 
mined areas on the outer peripheral surface of the shaft 
58. At the same time (or prior to this), the solvent supply 
into the suction port 16d from the opening portion 18a of 
the solvent supply tube 18 is started (a solvent supplying 
step). 

[0048] At this time, as mentioned above, the predetermined ra- 
dial gap is formed between the recess portion 16c and the 
outer peripheral surface of the shaft 58. Accordingly, the 
suction force generated by the intake air current flowing 
from both sides in the axial direction of the shaft 58 
through the portion between the recess portion 16c and 



the outer peripheral surface of the shaft 58 and exhausted 
from the opening portion 16e of the suction port 16d is 
applied to the oil repellent solution applied to the part of 
the predetermined area on the outer peripheral surface of 
the shaft 58 and flowing downstream, by operating the 
suction apparatus 16. Accordingly, it is possible to control 
the spread of the oil repellent solution in the predeter- 
mined area on the outer peripheral surface of the shaft 
58, and the applied excess oil repellent solution is sucked 
and removed (a peeling step). 

[0049] Further, since an evaporation of the solvent in the applied 
oil repellent solution is promoted by the sucked air cur- 
rent, it is possible to precisely control the area in which 
the oil repellent solution circulates around on the outer 
peripheral surface of the shaft 58 and the oil repellent 
film is formed, in the axial direction. Further, it is possible 
to more improve a uniformity of the thickness of the oil 
repellent solution applied to the predetermined area on 
the outer peripheral surface of the shaft 58. 

[0050] Further, the oil repellent solution supplying nozzles 14 
are not in contact with the outer peripheral surface of the 
shaft 58. Accordingly, it is possible to prevent the dusts 
or the like from being generated, due to the contact of the 



oil repellent solution supplying nozzles 14 with the outer 
peripheral surface of the shaft 58. Further, the suction 
apparatus 16 is not in contact with any of the oil repellent 
solution applied to the predetermined area on the outer 
peripheral surface of the shaft 58 and the predetermined 
area. Accordingly, it is possible to prevent the film thick- 
ness of the oil repellent film formed after the application 
from being uneven, due to the contact of the suction ap- 
paratus 16 with the oil repellent solution applied to the 
predetermined area on the outer peripheral surface of the 
shaft 58, and it is possible to prevent the dusts or the like 
from mixing in the oil repellent film, due to the contact. 
[0051] Further, since the evaporation of the solvent is promoted 
in the oil repellent solution applied to the predetermined 
area on the outer peripheral surface of the shaft 58, due 
to the suction air current, the solid-state oil repellent 
tends to be generated together with the evaporation of 
the solvent. In the case that the volatile solvent is em- 
ployed as the solvent for the oil repellent solution, the 
solid-state oil repellent tends to be generated particularly. 
However, in the present embodiment, the solvent is fur- 
ther added to the oil repellent solution by sucking the sol- 
vent by means of the suction apparatus 16 while supply- 



ing the solvent dissolving the oil repellent into the suction 
port 16d (a recovering step). Accordingly, it is possible to 
prevent the solid-state oil repellent from being generated 
from the sucked oil repellent solution. Therefore, it is 
possible to prevent the suction force of the suction appa- 
ratus 16 from being lowered, and it is possible to prevent 
a suction inability, due to the generation of the solid-state 
oil repellent. 

[0052] Finally, as shown in Fig. 5, when the application of the oil 
repellent solution to the predetermined area on the outer 
peripheral surface of the shaft 58 is finished, the oil re- 
pellent solution supplying nozzles 14 are moved upward, 
and is moved apart from the shaft 58. At this time, the 
solvent supplying apparatus continuously supplies the 
solvent into the suction port 16d from the opening por- 
tion 18a, and the suction apparatus 16 continuously 
sucks. 

[0053] As shown in Fig. 6, after the suction by the suction appa- 
ratus 16 is sufficiently executed, the suction is stopped, 
and the solvent supply from the solvent supplying appa- 
ratus is stopped as well as the pedestal 16a is moved 
downward. Further, the rotation of the shaft 58 is 
stopped. 



[0054] Next, a description will be given of a second embodiment 
for applying the oil repellent solution with reference to 
Fig. 10. In the present embodiment, a description will be 
given of a method of applying the oil repellent solution to 
a sleeve 60. 

[0055] As shown in Fig. 10, the sleeve 60 is held by a rotating 

part holding device 72. An oil repellent solution supplying 
nozzle 74 applies the oil repellent solution to the sleeve 
60 by an oil repellent solution supply apparatus (not 
shown) at a time of operating. An oil repellent solution 
suction nozzle 76 sucks the oil repellent solution applied 
by a suction apparatus (not shown) at a time of operating. 

[0056] First, the sleeve 60 is horizontally held by the holding de- 
vice 72. Next, leading end portions of the oil repellent so- 
lution supplying nozzle 74 and the oil repellent solution 
suction nozzle 76 are arranged at positions slightly apart 
from each other just above a predetermined area on an 
inner peripheral surface of the sleeve 60. 

[0057] Subsequently, the oil repellent solution suction nozzle 76 
is operated and the suction is started. At the same time of 
operating the oil repellent solution suction nozzle 76, or 
after the operation, the oil repellent solution supplying 
nozzle 74 is operated, and the oil repellent solution is ap- 



plied to the part of the predetermined area of the sleeve 
60. Further, when the oil repellent solution supplying 
nozzle 74 finishes applying to the predetermined area of 
the sleeve 74, the oil repellent solution supplying nozzle 
74 is moved upward, and is moved apart from the sleeve 
74. At this time, the oil repellent solution suction nozzle 
76 continuously sucks. 
[0058] Finally, after the suction is sufficiently executed by the oil 
repellent solution sucking nozzle 76, the suction is 
stopped, and the oil repellent solution suction nozzle 76 
is moved upward and is moved apart from the sleeve 60. 
Further, the rotation of the part holding device 72 is 
stopped. 

[0059] In accordance with the present embodiment, the same 

operation and effect as those of the first embodiment can 
be obtained by using the method of applying the oil re- 
pellent solution and the method of forming the oil repel- 
lent film. 

[0060] Next, a description will be given of an embodiment for 
cleaning the oil repellent solution supplying nozzles 14 
and 74, with reference to Figs. 11 to 14. 

[0061] There is a case that the oil repellent solution supplying 

nozzles 14 and 74 can not discharge the oil repellent so- 



lution due to the solidification of tlie oil repellent, or a 
case that the discharge amount is small. 

[0062] In the case mentioned above, first, as shown in Fig. 11, it 
is checked in the other places before applying the oil re- 
pellent solution to the shaft 58 and the sleeve 60 whether 
or not the oil repellent solution is discharged from the 
leading end portions of the oil repellent solution supply- 
ing nozzles 14 and 74 (a checking step). 

[0063] As shown in Fig. 12, a solvent container 22 reserving a 
solvent 20 dissolving the oil repellent is positioned in a 
lower side of the leading end portions of the oil repellent 
solution supplying nozzles 14 and 74. Further, as shown 
in Fig. 13, the oil repellent solution supplying nozzles 14 
and 74 are moved downward, and the discharging opera- 
tion is executed in a state in which the leading end por- 
tions are positioned within the solvent 20 (a step of dip- 
ping the leading end portions of the oil repellent solution 
supplying nozzles). 

[0064] Next, as shown in Fig. 14, the oil repellent solution sup- 
plying nozzles 14 and 74 are moved upward so as to be 
pulled up from the solvent 20, the solvent container 22 is 
returned to the original position, and thereafter, the dis- 
charge test is again executed. 



[0065] If a good discharge by the oil repellent solution supplying 
nozzles 14 and 74 is confirmed, the step goes to the oil 
repellent solution applying work. Unless it is confirmed, 
the steps in Figs. 12 to 14 are repeated(a clogging cancel- 
ing step). 

[0066] Since it is possible to apply the oil repellent solution to 
the predetermined area of the shaft 58 and the sleeve 60 
at a high reliability on the basis of the steps mentioned 
above, the quality of the oil repellent film in accordance 
with a mass production is stable. 

[0067] The description is given above of each of the embodi- 
ments of the spindle motor manufacturing method in ac- 
cordance with the present invention, however, the present 
invention is not limited to each of the embodiments men- 
tioned above, and can be variously modified and changed 
within the scope of the invention. 

[0068] For example, the spindle motor in accordance with the 
present invention is of the shaft fixed type, however, the 
present invention can be applied to a shaft rotation type 
spindle motor. 

[0069] Further, the oil repellent film can be formed on the outer 
peripheral surface of the shaft of the spindle motor in ac- 
cordance with the present invention, by employing the 



apparatus in accordance with the second embodiment. 
[0070] Further, the step of peeling a part of the oil repellent so- 
lution is not limited to the method of sucking the oil re- 
pellent solution supplied to the predetermined area. For 
example, a method of blowing away the oil repellent solu- 
tion may be employed. 



